Squid visual arrestin: cDNA cloning and calcium-dependent phosphorylation by rhodopsin kinase (SQRK).
Arrestin binding to rhodopsin is one of the major mechanisms of termination of photoresponses in both vertebrates and invertebrates. Here we report the cDNA cloning and characterization of a 48-kDa visual arrestin from squid (Loligo pealei). The cDNA encoded a protein that had 56-64% amino acid sequence similarity to reported arrestin sequences. This protein does not encode any distinct modular domains but contains five fingerprint regions that have been identified within arrestins. Antibodies raised to the recombinant arrestin protein detected arrestin expression only in the eye and recognized a doublet in photoreceptor membranes, representing unphosphorylated and phosphorylated arrestin. In squid eye membranes, arrestin was phosphorylated in a Ca2+-dependent manner and this phosphorylation was inhibited by antibodies raised against squid rhodopsin kinase, but not by inhibitors of protein kinase C or calmodulin kinase. Addition of purified squid rhodopsin kinase to washed rhabdomeric membranes resulted in phosphorylation of rhodopsin, and arrestin was also phosphorylated when calcium was present. This is the first report of a rhodopsin kinase phosphorylating an arrestin substrate, and suggests a dual role for this kinase in the inactivation of the squid visual system.